The radioactively labelled product of RNA-dependent RNA polymerase + from ribosomes of immature chicken erythrocytes was tested for the presence of newly replicated globin mRNA using unlabelled globin complementary DNA. No radioactively labelled globin mRNA sequences were found in the product, providing direct confirmation that this RNA-dependent RNA polymerase is not involved in globin mRNA amplification.
INTRODUCTION
The occurrence of a ribosome-bound RNA-dependent RNA polymerase in rabbit reticulocytes as shown by Downey et al. (1) led these authors to propose that this enzyme may be involved in the template-dependent cytoplasmic amplification of globin mRNA. We have shown (2) that the total and specific activities of a similar enzyme activity in chicken red blood cells varies markedly with the maturity of the cell, lending support to this hypothesis. However, the chicken enzyme preparation showed a predominantly primer dependent activity, in contrast to the template-dependent synthesis of RNA as indicated by . In an attempt to test directly the possibility that this enzyme activity may be involved in globin mRNA amplification, the product of this ribosome bound RNA-dependent RNA polymerase was analyzed using a complementary DNA copy (cDNA) of chicken globin mRNA.
MATERIALS AND METHODS
All solutions used for mRNA isolation that did not contain sucrose were autoclaved; all sucrose solutions were treated C Infomwtion Retrieval Limited 1 Falconberg Court London W1V5FG England with 0.05% (v/v) diethylpyrocarbonate (Merck) which was then removed by boiling. All glassware was autoclaved. The sources of many of the chemicals pertinent to this study have been mentioned previously (2) . DNA from M.lysodeikticus was purchased from Miles Laboratories Inc., dissolved in 0. 
ISOLATION OF 9S mRNA
Blood was collected from chickens rendered anaemic and a post mitochondrial supernatant prepared as previously described (2) with the exception that the blood cells were washed at room temperature and no 2-mercaptoethanol was used. Ribosomes were prepared from the post mitochondrial supernatant as described by Boyd and Fitschen (2) , suspended in 0.1 M Tris-Hcl, pH 9.0, 0.1 M NaCl, 1 mM EDTA at a concentration of 2.0 mg/ml and extracted with phenol as described by Aviv and Leder (3) . The washed RNA pellet was dried in vacuo, dissolved in 10 mM Tris-HC1, pH 7.8, 0.5% (w/v) sodium dodecyl sulphate (SDS) , heated to 65°C for 10 min, cooled rapidly to room temperature, applied to a 15-30% (w/v) sucrose gradient in 10 mM Tris-HCl, pH 7.8, 0.5% SDS and centrifuged at 284 OOO g for 18 h at 20°C (Beckman SW 40Ti rotor). Fractions of the gradient corresponding to 9-10S RNA were pooled and made O.I M with respect to NaCl. RNA was precipitated overnight with 2 vol. ethanol at -20°C. 9S RNA was isolated from this crude preparation by one further sucrose gradient centrifugation step, as described above.
TRANSLATION OF 9S mRNA
24 gg of chicken 9S RNA was included in a 0.2 ml ascites cell-free reaction mixture as described by Jacobs-Lorena et al. 25% ethanol, 7% acetic acid and scanned using a Vitatron TLD-100 densitometer. For determination of radio-active incorporation, the destained gels were sliced; the slices were dried, oxidized (Packard, model 306 sample oxidizer) and counted.
SYNTHESIS OF CDNA
A DNA copy of chicken 9S RNA was synthesized in a 0. ethanol and finally dissolved in 0.1 M NaCl. The specific activity of the synthesized product was 15.98 x 10 s dpm/yg and 2 000 -2 5OO dpm were used in each hydridization assay. Un-labelled cDNA was synthesized in parallel in the identical manner, except that 0.01 mM TTP was used.
RNA, DNA HYBRIDIZATION
RNA and DNA were denatured (4 min, 98°C) in a 30 pi hybridization mixture containing 0.3 M NaCl, 0.05 M Tris-HCl pH 7.5, 0.1% (w/v) SDS, 2 mM EDTA and then annealed at 65°C for 24 h. Hybrid formation was assayed by rinsing the incubation mixture into 0.8 ml 3O mM Na-acetate, pH 4.5, 0.15 M NaCl, 1 mM ZnSOi,. Four 0.2 ml aliquots were taken, two of which were digested for 90 min at 37°C with 2 OOO units nuclease SI. All the samples were precipitated with 0.5 ml 10% (w/v) trichioroacetic acid (TCA); 0.1 ml (2 mg/ml) total yeast RNA was added as a carrier. Acid precipitable radioactivity was collected on Whatman GF/C glass fibre filters, washed as previously described (2), dried and counted in scintillator (0.5% PPO in toluene). Counting error was 5% or less. All results are expressed as a percentage of total TCA-precipitable counts.
PREPARATION IN VITRO OF ['HJ-pRNA
0.58 mg ribosomes, prepared as previously described (2) were incubated in a 0.25 ml reaction mixture containing 80 mM Tris-HCl, pH 7.8, 1.6 mM MnCl 2 , 1.0 mM EDTA, 1.0 mM (NHOaSC, 8 uM each ATP, GTP, CTP and [ 3 H]-UTP (49 Ci/mmol). After incubation for 3 h at 37°C total RNA was extracted with phenol. This total RNA fraction ([ 3 H]-pRNA) consists of polysomal RNA, (which includes unlabelled globin mRNA) and the newly synthesized radloactively labelled product. The specific activity of this preparation was 5.16 x 10* dpm/yg pRNA and 1600 dpm were used in each hybridization assay.
RESULTS AND DISCUSSION
If an RNA-dependent RNA polymerase, bound to globin synthesizing ribosomes and capable of making multiple copies of globin mRNA exists, then, by incubating ribosomes with C'HD-UTP and extracting the labelled RNA, one should be able to detect radioactively labelled mRNA sequences in nuclease resistant hybrids using an unlabelled DNA complement of globin mRNA. 9S RNA was isolated from immature chicken erythrocyte ribosomes and, when analyzed by density gradient centrifugation, revealed a homogeneous RNA peak (Fig. 1) . This RNA fraction directed the synthesis of chicken globin in an ascites cellfree system (Fig. 2A) . We were not able to identify the respective chains in chicken globin but have shown (Fig. 2B) that on electrophoresis, the 9S RNA-directed product synthesized in vitro closely resembled the electrophoretic pattern of in vivo labelled chicken globin obtained using the method described (legend to Fig. 2) .
A complementary DNA copy of this globin mRNA-containing 9S RNA fraction was synthesized using the commercially available reverse transcriptase from avian myeloblastosis virus.
The product derived from the reverse transcriptase reaction, when analyzed on an alkaline sucrose gradient (Fig. 3) showed 28S 9S Fig. 1: Analysis by sucrose density gradient centrifugation of total polysomal RNA ( ) prepared as described (Materials and methods except that samples were heated at 37°C for 10 min)and purified 9S RNA ( )after two successive centrifugation steps. Samples were applied to 15-30% (w/v) sucrose gradients in 1O mM Tris-HCl pH 7.8, 0.5% SDS and centrifuged at 420 OOO g for 3 h at 20°C (Beckman SW 65LTi rotor). Having demonstrated the specificity of the cDNA probe we were in a position to test the hypothesis of globin mRNA replication at the level of the ribosome. [ 3 HD-pRNA, isolated from ribosomes incubated as described in Materials and methods was included in a reaction mixture with an aliquot of un- and 28S RNA (» *>) . The conditions used for annealing were as described in Materials and methods. In control tubes without added RNA, 3% of the cDNA became nuclease resistant, and has not been subtracted from experimental values.
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labelled cDNA and incubated at 65°C for 24 hours. The incubate was analyzed for nuclease resistance and the results, with the appropriate control experiments, are shown in Table 1 
